Background: There is a significant disparity in hypertensive treatment rates between those with and without health insurance. If left untreated, hypertension leads to significant morbidity and mortality. The uninsured face numerous barriers to access chronic disease care. We developed the Community-based Chronic Disease Management (CCDM) clinics specifically for the uninsured with hypertension utilizing nurse-led teams, community-based locations, and evidence-based clinical protocols. All services, including laboratory and medications, are provided on-site and free of charge. Methods: In order to ascertain if the CCDM model of care was as effective as traditional models of care in achieving blood pressure goals, we compared CCDM clinics' hypertensive care outcomes with 2 traditional fee-for-service physician-led clinics. All the clinics are located near one another in poor urban neighborhoods of Milwaukee, Wisconsin. Results: Patients seen at the CCDM clinics and at 1 of the 2 traditional clinics showed a statistically significant improvement in reaching blood pressure goal at 6 months (P < .001 and P < .05, respectively). Logistic regression analysis found no difference in attaining blood pressure goal at 6 months for either of the 2 fee-for-service clinics when compared with the CCDM clinics. Conclusion: The CCDM model of care is at least as effective in controlling hypertension as more traditional feefor-service models caring for the same population. The CCDM model of care to treat hypertension may offer another approach for engaging the urban poor in chronic disease care.
Introduction
Millions of Americans lack health insurance and struggle to find affordable access to our country's health system. For those uninsured Americans with chronic disease(s), the recurring need for affordable care is particularly challenging. 1 A number of barriers limit access to care for the uninsured, among them appointment scheduling, lack of health literacy, minority group status, lack of access to good nutritional counseling, and travel distance. [2] [3] [4] [5] [6] Not surprisingly, multiple studies have shown that people without health insurance are less able to adhere to treatment plans than those with health insurance. [7] [8] [9] Despite years of effort, traditional models of health care, such as those involving fee-for-service or physicianled decisions, have not shown sustainable adaptability to care for the uninsured chronically ill. If we are to narrow the disparity in health outcomes for the uninsured, we need new ways of delivering care to this population.
The Community-based Chronic Disease Management (CCDM) clinic began in 2007 in Milwaukee to address this disparity by removing some of the barriers to treatment adherence for the uninsured. The CCDM clinic was designed specifically to eliminate the barriers that patients without insurance commonly encounter when trying to access health care such as high-priced drugs, appointment systems, paper charts, etc. CCDM intentionally sought out communitybased partners to help with leveraging patient-centered resources such as convenient locations, health care team leadership, culturally attuned health education, and more.
The CCDM clinic was not conceived to be for all patients and for all complaints. Instead, CCDM focused on only 3 chronic diseases: high blood pressure (essential type), uncomplicated diabetes mellitus type 2, and hypercholesterolemia. People who had other diseases or other health complaints were to be referred elsewhere. CCDM located its clinics in community settings in order for easy pedestrian access or with public transportation.
Additionally, nurses led the health team; which helped keep the human resource costs down. In particular, CCDM used parish nurses because of their familiarity with the patient population and the community's familiarity with them. Advanced practice nurses and physicians served only as consultants. Clinical protocols were developed specifically for CCDM and these protocols were evidence-based and had been shown to assist with quickly achieving blood pressure target goals in other settings.
CCDM also advocated for its uninsured patients to sign up for state-funded health insurance. Once insurance was successfully garnered, the patients would be referred on to local federally qualified health centers where more broadlybased cares might be found.
CCDM built an electronic record which was housed on a secure web server. This allowed the team to access patient data at any time and from any location.
CCDM was supported by generous funding from 2 local foundations: Columbia St Mary's Foundation and the Healthier Wisconsin Partnership Program. The secured funding assisted with on-site phlebotomy and the distribution of free high-quality pharmaceuticals. But much CCDM's operating budget (rent, utilities, furnishings, etc) was supported by in-kind donations from its community partners. 10 All of CCDM services were available at no cost to the patient. CCDM served neighborhoods in Milwaukee's core, one of the poorest urban areas in the United States. 11 In these neighborhoods, the average life expectancy is 3 years less than people living only a few miles away in more affluent neighborhoods. Households have 50% less income, on average, than other Milwaukee households, and the infant mortality rate of babies born in CCDM neighborhoods is 3.5 times higher than those born to families just a mile or two away. 12, 13 Our team published a pilot study in 2013 about the effectiveness of CCDM's model. 14 At that time, CCDM compared favorably to national benchmarks for controlling hypertension. In recent years, however, we have questioned the comparison. Hypertension treatment and control appear to be more difficult in populations with demographic characteristics similar to CCDM's. Perhaps there are other benchmarks to which CCDM should be compared. This idea is substantiated by other published outcomes from clinics caring for poor urban populations, which demonstrated hypertension outcomes far below HEDIS (Healthcare Effectiveness Data and Information Set) benchmarks. 15, 16 Accordingly, we compared CCDM's outcomes with those of 2 clinics, both near CCDM's sites, that used traditional fee-for-service and physician-led models of care.
We wanted to see if CCDM's model achieved HTN outcomes comparable to traditional fee-for-service models which were largely caring for the same population. CCDM's novel model of care should have achieved outcomes equal to or better than those achieved by traditional fee-for-service models if CCDM was to be considered a valid model of care.
Study Population
The study sample consisted of hypertensive patients aged 18 to 65 years, who returned for a visit at 6 months plus or minus 10 days after their initial visit. Patients were not excluded if they had diabetes mellitus type 2 (DM2). Goal blood pressure was defined as systolic blood pressure measurement <140 mm Hg and diastolic blood pressure <90 mm Hg (systolic <130 mm Hg and diastolic < 80 mm Hg for hypertension with DM2).
Clinical Settings
CCDM provided care for only patients who had hypertension, non-insulin-dependent DM2, and hypercholesterolemia. Protocols were developed for the screening and treatment of hypertension, DM2, and hypercholesterolemia. Patients with advanced complications, such as organ failure, or other medical concerns were referred on to appropriate care sites. (Discussion about CCDM's work with diabetes and hypercholesterolemia is outside the scope of this article.) CCDM eventually grew to include 5 clinical sites. 10 We compared the demographic characteristics of CCDM patients with those of patients served at 2 other clinics in the same part of Milwaukee. Clinic A and clinic B, both fee-forservice, full-spectrum family medicine clinics, are sites for Family Medicine residency training programs, and National Committee for Quality Assurance Level 3 patient-centered medical homes. We compared the demographics served by each of the 3 clinics based on ZIP code of patient residence, age, gender, and insurance status. During the study period, separate, competitive health systems administered clinics A and B.
Microsoft Access software was used to build the custom electronic medical record at CCDM. Clinics A and B both used the same electronic medical record from which data was retrieved.
Methods
To look at blood pressure data from the 3 clinics, we modified the definition for hypertension control that is used by the Office of Human Resources and Services Administration for federally qualified health centers. Our definition differed mainly in selecting patients with ages up to 65 years instead of up to 85 years.
For CCDM, the query period was October 24, 2007, through August 27, 2014. Between February and August of 2014, CCDM actively enrolled its patients into the expanded Wisconsin Medicaid program and CCDM's overall patient census dropped considerably. For the 2 comparison clinics, the query period was January 1, 2010, through December 31, 2012.
Similar to the method we employed for CCDM's pilot study, we compared the average blood pressure taken at the first visit against the average blood pressure taken within 10 days of 6 months after the initial visit.
We limited our search criteria by excluding diagnostic codes having to do with complicated hypertension or DM2 (renal failure, heart failure, etc).
The 
Statistical Methods
We used a chi-square test to compare gender and the Kruskal-Wallis test to compare ages. We used McNemar's test for paired data to assess changes in goal blood pressure attainment at 6 months compared with initial visit. Finally, we used logistic regression analyses to examine changes in goal blood pressure attainment from the initial visit to the 6-month visit, and to investigate the effects of gender, age, and the clinic. 
Results

Hypertension Control
Of those patients who met the criteria, 292 were seen at CCDM, 77 were seen at clinic A, and 59 were seen at clinic B during the study periods. Of these patients, 41%, 43%, and 37%, achieved their blood-pressure goals at 6 months at CCDM and clinics A and B, respectively. The change in goal blood pressure attainment reached statistical significance at clinic A and CCDM (Table 1) .
Logistic regression analysis found no difference in attaining blood pressure goal at 6 months for either of the 2 fee-for-service clinics (clinic A, clinic B or clinics A and B) when compared with CCDM ( Table 2) .
Clinical Locations
Clinics A and B are in the same area of Milwaukee and serve many of the same neighborhoods (Figure 1) . A ZIP code analysis of median household income revealed that Milwaukee's center is largely defined by a severity of poverty not shared in more peripheral neighborhoods. 12 Each of the 3 health clinics is in this poorer central section of Milwaukee.
Demographics
All 3 clinics cared predominantly for patients from the same 7 ZIP codes, all of them among Milwaukee's lowest socioeconomic group. CCDM's patients were 55% male, whereas those from clinics A and B were 39% and 36%, respectively. CCDM's patients were slightly older, 50.2 years old, than clinic A's, 45.4 years, or Clinic B's, 46.8 years. As expected, insurance designation was very different among the patients: 99% of CCDM patients lacked health insurance, compared with 7% in both clinics A and B (Table 3 ).
Discussion
Outcomes show that CCDM's model of care appears as effective as-and perhaps better than-traditional fee-forservice, physician-led models in controlling hypertension in a poor, inner-city population.
Results also showed congruence among the 3 clinics' patients' demographics with regard to ZIP Codes of origin: all 3 clinics shared in having most of their patients living within Milwaukee's poorest neighborhoods. 12 The social determinants of illness are frequent companions to people Age and sex were entered as covariates; neither was found to be significant. We also examined an interaction between clinic and being at goal on initial visit. This term was also not significant.
who live in these neighborhoods. Low levels of education, poverty, environmental pollution, overcrowding, poor-quality food stuffs, to name just a few, are all highly prevalent. These environmental and social challenges are not unique to Milwaukee. Many of these social determinants are present within the lives of poor patients elsewhere. These pernicious burdens can act like a bulwark against a person's efforts to attain health, especially accessing the kind of recurring health care services necessary for the management of chronic diseases. The 2 areas where there was noticeable demographic discrepancy were in health insurance and gender. This is not surprising given the fee-for-service business model of clinics A and B and the structure of CCDM. Whereas not having health insurance had been a selection criterion for enrollment into CCDM's program, the patients at clinics A and B almost all carried health insurance (93%); the vast majority of which was either Medicaid or Medicare (>80%). Medicaid, in turn, is extended to impoverished families with children younger than 18 years. Typically, the primary caregivers for impoverished children in CCDM's neighborhoods are women. Thus, by virtue of their gender and their poverty, many more women than men qualify for Medicaid insurance. All 3 clinics described in this article have blood pressure goal outcome rates well below national norms. For example, the 2014 HEDIS benchmark for Medicaid patients achieving blood pressure goal is 57.1%, but the average hypertension goal achievement for this study's 3 clinics is 40%. 17 This average is not dissimilar from other hypertension outcome averages in cities with similar populations suggesting that more study is needed to understand the barriers that the urban poor face in trying to gain access to health care and achieve health goals-especially in the context of chronic disease. 15, 16 Table 3 suggests that CCDM's patients skewed more toward the poorest of the ZIP codes than did patients of clinic A or B. Perhaps some aspects of CCDM's care model make it particularly well-suited for the most challenging subpopulation groups. Replicating CCDM's work in other cities or other uninsured urban populations would be a good next step.
Limitations
Both of the clinics with fee-for-service, physician-led decision-making models are sites for postgraduate residency education. The physician turnover associated with residency clinics might result in poorer patient outcomes.
Additionally, CCDM treated only hypertension cases considered "uncomplicated." The 2 comparison clinics treat patients with more complicated health profiles. Despite screening criteria used in the data search, the fee-for-service clinics' data sets might represent patients with more complicated comorbidities than CCDM's. CCDM did not track data about its patients' comorbidities. Consequently, comparing the study's 3 clinics by a measurement of comorbidity is not possible.
Conclusion
We compared the effectiveness of a unique model for delivering chronic disease care to the medically uninsured with 2 traditional fee-for-service clinics that serve largely the same demographic. CCDM has demonstrated that its model works even where the pressures of poverty are significant and barriers to HTN control are greatest, such as areas where patients lack health insurance. All 3 clinics in this study had outcomes below national standards, suggesting that more study is needed to understand the barriers that the urban poor face in trying to gain access to health care and achieve health goals-especially in the context of chronic disease.
